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imm&i mmm 

mm o>&m s"j a>9xw\;&tf-£ ©$ei# & 

[St^l] 1 0 0 Q cmM±<D&mffiM*Ji-tZ>'&1&ffii'V n>?x- 
At^ot, ^X-ApWfCO. 2 tim-V-J X&>±<DMmffimm (BMD) #1 
X10 4 I/cm 2 JKJl(D««T?flMfca*U JLo, #X-/\*©«*mK#l 2 
X 1 0 17 atoms / cm 3 (ASTM F-121,1979 ) Jg*T"£& Si^lgiftS' U 3 > ^X- 

C»#«2] IWa^ai-AtftCO^aiSj^O; 5 X 1 0 16 atoms/ c m 3 
BUlTf*«»** 1 fBtfOiffSSftS' U 3 > ?x~ A. 

T D Z (Denuded Zone) Mtf ft&flf #8 1 Xttflf 2 flEMB© iff SIRS' U 
zr > ^m— /\ 0 

LPD (Light Point Defect) ftfttfO. 21/cm 2 JB*TJClW#3ftfcfflf:£« 
3|B^©iffS*niS'U n;y?x-/>> 0 

[ft3^ 5 ] IfHRftSimtf lOOQc mJ^Jh 3 0 0 Q c m5^», 3 0 0 
Q cmg±2 0 0 0 a cm5fctft* 2 0 0 0 Q c mJK_h©#|fiB8JC*S C^X— /M*» 
©^ililKM (ASTM F-121,1979 ) ©fttf, -£ft-£*l 1 2X1 0 17 atoms / cm 3 
Jt^T, 7X10 17 atoms / cm 3 J^T, 5 . 8X10 17 atoms / cm 3 ^T©ffi 

Hicftiftf s tifeit i ~*#3U © vAi s ti^icsa*©«sms' u 3 > * x- a 

o 

6 ] J£S%H^ lOOQc m£U:T% IfcMAtf 14X10 17 at 
oms/cm 3 (ASTM F-121,1979 ) SUlCDt/V 3 2"?X- A&Jg Z1*UC^3§ 

12X10 17 atoms / cm 3 (ASTM F-121,1979 ) WTJCWil 
^*ifc&W#i:'rSiffS*t2'U=i>^x-A©J8l3S**fe < , 

7 ] Jfcffiifrtttf lOOQc m«±T% gft&«£tf 12X10 17 at 
oms / cm 3 (ASTM F-121,1979 ) &>±, fcmWkSHfiO. 5/1 0 16 atoms/ c 

1 ffiSE^ 2003-3047757 
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m 3 &>±<Di/v ziyvxL-sMtm^ zLthKmmffimmmmmmmik&mmffim 



atoms / cm 3 (ASTM F-121,1979 ) MTlZfflm? £ 3 t ZftMtt 

8 ] tfriam^tf m&j&&m#mifi 500 — 900 -c <Dm.m~z 5 
lag* _h©^a^ & & m&m g x it 1 gatt<z>i*&$t s/ u n > ? ^ - ;\ <z>$g3g#sj 

[fH*^ 9 ] tulB^S^ 700 — 900 °C ©M^T? 5 ^p^_hCD^MS 

m&iM i o ] tefis^^f &®)f8,Mm#mft 950 — 1050 -c ©ait 

MMfcRl 1] S&K»3R«fm«t^»«3ffi©«!riC, t&ia^m-^ici 1 0 

0 — 12 5 a°c<DummwT°i~5mm<DMmftj}mmMMm*m^z£.*mwt 

fi-Z>M&TMe~ 1 o©>fprti^fcia«0Di«®tiLe/U n>^:n-/\tf>l§^2£ 0 
< Jii*i£©»£;tf;*#Han?fT e> r £ 1 1 KttcDjff&fftS/ 

[0 0 0 1] 

[0 0 0 2] 
[«*CD«*3 

*fcaS*©fl&S£#iB*UT^S. ifcS0t®#fc;fl«K:fcS*l-5RF (Radio Frequency 
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[0 0 0 3] 

— ^ i/ija>CMOStt, M^«^J*^^<> RFtm8&icte^Sgi;#;*.£>;n 
oT^feo Z-(Dfctb. ?-mi?^)\sZ.3r-m (CZ® iC 

i®^'Jn>^l-/^SOI (Silicon On Insulater) if RF 

[0 0 0 4] 

3 i± £ £ v % e> * # 591! & £ o 

[0 0 0 5] 

m*mm^-2> # > 35^-9— - an w^tps^ni tc^gi b x st 
m,tfiMi)mffi-* z> <t t> k & s o 

[0 0 0 6] 
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n-r&i&wmas/v z2>vx.~/va* migaczmc* vm&-zti&}tmmmm 

;tT, *<D&mmfcK*)&ffim&m&tf$>V. -i{Cij:6Xl0 17 atoii.s/cm 
3 JKTliffll**^*^^ 3 0 0mm^x-^"e»8 X 1 0 17 atoms /cm 3 SS^ 

[0 0 0 7] 

loffiTtff^^y y yj&ifcDfaii^**. #H2 o o 2-9 0 8 i# 

•rsfe^ic. mmmma 1 sxio 17 atoms / cm 3 j^-F^it^m^ sooqc 
m&>±(o&mmmmffi*<' v 3>*x-/\&:&Hi&*sfcu rtitcs 00-700 

.T3©ffifi»^SS5^|ffl«rtfJoT^X~7\rtS|JlcM3ll«fffi<» (BMD) & 1 X 

io 8 «/cm 3 &>±<DmmT*m&,i>. R^A-f x*-*-(DWvtf$m&j& 

So 

[0 0 0 8] 

M2002-9081 ^*tcffi«s*ifcS«-e«, fiBfc*«K©*S*tS/ 

msg s *i « ta»^AMiMM3S*e ammv - - o>3&£ k * s * x - ^ ©it 

[0 0 0 9] 

m 1 8X10 17 atoms / cm 3 gTt«St'^ 

Sfc#>, m^*fm# (BMD) ®^««*K»K:B|j||-e*S. flft^K^f 

(bmd) ®^{c. ^Ajx*-jtj.~<DWT*mmzn&m&mj&mmmm 

J^i&SKuasy, tflfffil) (BMD) ®Mt*^Stt!&l>. fA>f^ 
* - # - ©W^USJS $ ti £ Effi^^^M^^ £#rJM b T % & 13. ^«'J> 9 fg 

<D&frt>&. mmmmm (bmd) ©^jsfcjbBW-^-e&s. 3©^*, $hjb© 
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[0 0 10] 

y, **/.hfcBft**rffi#> (bmd) ^bTUfffif^o ^x-z^Mo^A^fx^ffi 

«#fc##?-SB***fffi4& (BMD) tt, f^'J-^#^0f;H^#ft5:^ 

{bZTz&mwKte&i)^ vx.-s\ftmz&&?&mm%rm®i (bmd) 

v* y >^|g&^^^-5o ^cD-r/w^-et*, *«LKi*Lh<Dfc«>K;, 
d> ^«biiv^^ic^oTv%§ 0 zL(Dtc®>, mrnmmm (bmd) 

[0 0 1 1 ] 
[0 0 12] 

t-«3as6«, *JSB36«ill/TJilfc3R«a!*i«l 4X1 0 17 atoms /cm 3 J£U:©#L 
[0 0 13] 

[0 0 14] 

mmzM&ir & tc & ©#m] 

1 0 17 atoms / cm 3 ASK* S/ V 3 > a:- nf^fe 
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n^nm-t^miz^xmtvr^ rnmmmm (bmd) amm 

bmd) w( xtfimmi*z.z.tfiwmLit. 

[0 0 15] 

CD^ y * U *m&> &&C tt, MtiRJEtf 14X10 17 atoms /cm 3 £Ul<Z> 

^OiSi^^Un^^x-ASr^MUT, -hfr&l&ftcD^f^f ffi*fe (BMD) 
£ffiffi31*5Cli:*)M^Hr^ v e&S 0 -£l/T, -?-©+:£*&^*<D^3ii#fffi#J (BM 

M&m$ u x * - * - ©ffiii^nii s *i -s QremAMMtt3S7* - 

[0 0 16] 

M^irtaX, MtiRfttf 14X10 17 atoms /cm 3 JBU:©tFUB®l5ifc3Rt' U 
2>-?X-A^MUT, t^^»t?f >f Xt'tiDf ffift (BMD) S«fffi 

^©^fft^m® (bmd) iz£vm^tfy&vytf m 

ffl £ ti •§> £ £ ic & £ © *e & £ . 

[0 0 17] 

•tz>mm%ttu<m (bmd) n mi&i>t~£&v. xmf&^u^xiz&tfz 
s mmmmm (bmd) ^mm^^WKmm^mnmmm^^ mm%tm 

m (BMD) <Dffim&-gk%:m.lf*Z>Z.£l l Z J: y, i?:r- A<£>SUfg|HCD Z (Denu 
ded Zone) »&^Jifc^S©#;&SjrT?S>*. <o> *g 
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[0 0 18] 

-t#fclft*<Z>I***fffi® (BMD) ©flfffiteX, 5r:n-7>©tt»»»Ktt»JC 
tfBKF-^tt, m^tfffi^ (BMD) (D^fcfiaB^SfPW**'*"* 
H2X1 0 17 atoms /cm 3 *T*TtfT%, +^<feti*©ll*«f ffi* (BMD 
[0019] 

iooq C mpA±<Ditmmm^mt^-mm,m^v n^^x-At*. 

oT, ^ai-yM^StCO. 2 fimVJ XSX±<Dmm%rmM (BMD) #1X10 

4 i/ C m 2 iK-h<&**w*s.*u R^v^-^tp(D mmmm # 1 2 x 1 o 17 

atoms /cm 3 (ASTM F-121,1979 ) J^TJCWKStlfc*©^**- 
[0 0 2 0] 

0 Q c mJgUlT% -flfcJltiKKtf 14X10 17 atoms / cm 3 (ASTM F-121,1979 ) 

S^a&Ji-rifcKlJ:*;, t&ffiera:-y\(f»<03S#»3Rt8«S: l 2X1 0 17 atom 
s / cm 3 (ASTM F-121,1979 ) Jg*TiCfW^<5 %<Z>^2&£o 
[0 0 2 1] 

2 ©W«m2/U 3>^3i-7N©i83S^tt, Jfc«tH#l 00Qc 
mJgUlT% g&UR&tf 12X1 0 17 atoms / cm 3 (ASTM F-121,1979 ) £A_t, 
M^^S^O. 5/1 0 16 atoms/cm 3 JSAJKDS/U 3>i?X-/\S:MVn, Zltl 
tciilf ait^M«ii3ttfi^ff ffiW^S&iSt - i: C <t ») , fcrfiB^ 
-/\tp<D£k&mmmmit 12X10 17 atoms / cm 3 (ASTM F-121,1979 ) SAT 

[0 0 2 2] 

mmmm® (bmd) ^ixio 4 fi/cm 2 &>±<Dmmr°mm,zft,T^z>z.£ 
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..... yw ,.j>yfic«*v*. wait^asMS*-^^.^- 

, 0 17 ato BS /cm 3 (ASTM F-121,1979 ) BTCWMftW*-*^* j. 
o".t-. /cm 3 (ASTM F-121,1979 ) ^^' J 3 ^V " 

- >> r*x. i^*©»#****# 12x10 17 at oms /cm c 

ASTM F-121,1979 ) 6TFfc«<* Iotit»» WW 

^«,2«M«*«*«"^*^ ««>***»• <BMD > « 
J ^ , ffli S|f{l}!| BMD) 

«*ic»«*»v«. o. 2 * m *^ W ^*„ * , J>y 



[0 0 2 4] 



[0 0 2 5] 

8 «2 0 0 3-3 0 4 7 7 5 7 




Vx.-/-\tp<D&&WmWk&tZ°D^T\t* 12X1 O 17 atoms /cm 3 (ASTM F 

-121,1979 ) mT>$>z>}i. Trtjz*~jj~<Dfflz*mnzn&m&i&i&mm#m 

Ctt^x-ACDJtS^ffiJCAoTS/^ hi" -So JtiSftiltf 1 0 0 GJBJUL3 0 0 Q 
c m^ft®4B-&CDafc3R8£tt 12X10 17 atoms / cm 3 JKT*C&*^ 300 
£2 Jg*± 2 0 0 0 Q c m£tll®&&®ttat!R&tt 7X10 17 atoms / cm 3 fiTFtf 
^*b<, 2 0 0 0 fl c mJK-t<©-*&CDBfciR»«tt 5 . 8 X 1 0 17 atoms / c m 

y #x-A©30g©MHK:fc*. 3©fcfe4 X 1 0 17 atoms / cm 3 H±#ffi 
[0 0 2 6] 

m*0. 5 X 1 0 16 atoms/ cm 3 &>±KmM^& 3 fc#JJ* L,V\. 3tltC«fc »J 

, K3K«fffi# (bmd) ©^M^rtJcff-i^x-AnacDfiT^tlrftrsti*- * 

fc, &«<Z>«3ntt&3ltt!rffitt (BMD) ©^SriEHI'r Si 
bV^iilftlX 1 0 16 atoms / cm 3 jeUnffcS. «*«aE<Z>±»K:o V>T 
fit, S/U 3>»f»©S*©iai8Pft , ?*S4 X 1 0 17 atoms / cm 3 fCWefeS 

X 1 0 17 atoms / cm 3 TOW*l/V>„ 
[0 0 2 7] 

^mmm^osmmmafi o . 5 / 1 0 16 atoms/ c m 3 &>±<Dm&* *<d%jm 

S«tf (DWtM^Mit 14X10 17 atoms / cm 3 (ASTM F-121,1979 ) & t ±X% 

12X1 0 17 atoms / cm 3 (ASTM F-121,1979 ) ^±Tt, 
**ffl*ei***CDBteR«fffi* (BMD) S^ttS. lot, *Jj»a&fi*©jBt 
*»ft*«0. 5/1 0 16 atoms/ cm 3 JBJLb©»£tt, ^©^Sffic^^^HI 
^©TRgSl 2X1 0 17 atoms / cm 3 (ASTM F-121,1979 ) £-£3f£-RfS3 

[0 0 2 8] 
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tttt, tfx — /\^®;fr»P>^&< 5 /*mJ^_h<A^£lC:b£:y DZ (Denuded 
Zone:M^RS) M£^/&t-&:i£;W£bV^ 3 r tcfctf £ D Z Jf ffc^iH 
#@Bai*SC£v%T 1 0 0 0T3X 1 6 U^OfS^M^ tf:n-/\£|tlii§U 3§#tX 
CHF : HNOg :CrOg : Cu {NOg ) 2 : H 2 O : CHg C 
OOH=1200cc: 600cc: 250g:40g: 1700cc: 120 
Occ] T'fx-;Ni«2/imi>yf>^U ^m$C$SfCT ^x-/N^® 

3&v e, i j& a ©x y ^ tf v v * cDKtt-e^ue.f & . 

[0 0 2 9] 

HWS^f&JC, <?I-A}C1 1 0 0-1 2 5 O'COM^fgHl? l~5^^©m^ 

aasasaHBifcifrfbu mmmmm <bmd) ©^laA^iaihansrfcK:**; 

[0 0 3 0] 

, cop £mzft&i&m^f&mzm&&n£Bro™-inXMi!fim{b4bis* 
& z. £ c j: y mm-tfi *sm r* & 5 . 

[0 0 3 1 ] 

IMffi^MlilbT^ 5 0 0-9 0 0°C <DUm-Z 51%m&>±<Z>MM 



1 0 
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fiii:»#l, StlS^l 7X1 0 17 atoms /cm 3 J^J:£^m«^t§lEr 

$>z> a iftizftt. h^mmmmmmmmmmumiti o 0 — 9 0 o o ct?.&£„ 
»6 5 otx*3 o^ij---e;i/K^-m*^a$:=f?o-r%, nm6 5 o o cja^ 

^ftitMI^ 5 0 0 c m^CD^x-^tlf t«>l)c fi£oT> 7 0 0 — 9 

o o°c<Dmm$immMf&W(#!imiz, 5 0 0 q c mj^±<D^ 3i~jMzmcm^}'v^> 

[0 0 3 2] 

mmm mm^,^mmm £ b t 950-105010 <Dum-e 1 o mm&> ±<z> 
v^a mmmumtfia 5 01c 500-90 o-ccdm 

m&±gti<Dmmffimm£VT&&?&z£ifimmiztez>a 105 o°c^©#-a- 
its 500-90 ox>(Dummm<DMmffimmfemm&mT-femvtLMm%rmm 

[0 0 3 3] 
[^^©HifeCD^] 
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h a # - > y ^ ^ t? & £ o 

[0 0 3 4] 

^^ifi-e ifc-tmncD c z ate * y ir j* i/ fcie^t • 5/ y a > 

#j»S©^6>, Iti C 1 4 X 1 0 17 atoms /cm 3 (ASTM F-121,1979 ) ^_h] 
tifgK (100Q cmJBUO ©*»*«&*at't* (S 1~2) o 
[0 0 3 5] 

.^«^cO[^JiS:a^iibT, S/ya-2/**SftKliR*F-^ (0. 5X1 0 16 
atoms /cm 3 JSLt) ftsff^'ifc^T?** (S3) „ Zl «Jfi"T*«fc»« 

t^-^msp^i^Mi (bmd) ©jfcijw&itsnsfe** 

<D@ftiSiiift©Tl8# 12X10 17 atoms / cm 3 (ASTM F-121,1979 ) BUl^T? 
[0 0 3 6] 

TOMtfCtt, ^ICiJSC, 1100-1250 "CX 1 - 5 «rM©aft*^fife 

mm#m*m~? (S4) . rcD^^^fc^a^j:*;, titsiswi 
^*fm# (bmd) <Dmm*m.±-?z>o £*ucj:y, isa^ai-7N©*M^&^ 

&< 5 ^mJ^JtO^^fC^feoTDZ (Denuded Zone) MfcJgJifc-r*. 
[0 0 3 7] 

* iff? 5 ^ i: # ^ . 
[0 0 3 8] 

M±<DZiL&®m&mctti,T. ^•rmmmmmmmm^mnvx. soo- 

9 0 OtX 5!&m&>±*<Z>m®M*:ft$ (S5) . ^U<li7 0 0UUtffe. 
. ^ilfffiW^atbt, 9 5 0-1 0 5 0°CX 1 0 HfrlffleU:© 

mym&tfo (s 6) 

[0 0 3 9] 

cin&©*i«aK:j:y, 1 o o q cmjenjt©is«m^y a>^x-A©rt*K: 
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0. 1 /im^4^SA±<Dmm^fmm (BMD) HX10 4 I/cm 2 «M 
JKT?JgJfcU B.-3^X-7Mf»<0K*«Kft 12X1 0 17 atoms / c m 3 (ASTM F 
-121,1979 ) MTfcm,m~?& (S7) o 
[0 0 4 0] 

^#«r3&^3i-/Mt»©ift*t5« (ASTM F-121,1979 ) tt, if- K*— © * 
y*»*»fc«HW©fe»K:> ^a:-A<Ojfe««tlt««l 0 0 Q cm^±3 0 0 Q cm 
*P©#-&«1 2X1 0 17 atoms / cm 3 Jg*"^ 3 0 0 Q cm«±2 0 0 0 Q c 
m*^©#^:tt 7X10 17 atoms / cm 3 J£*T, " 2 0 0 Q Q c mfiUi©*^** 5 
. 8X1 0 17 atoms / cm 3 gT^tS. 
[0 0 4 1] 

S8)„ r<D^.S<D#^«^T©££y^&£>.. 

[0 0 4 2] 

^14lC-gtV-5 0 3g2tC. *§2©B&iSi*Tffi#J (BMD) *«*«SK:^«Sfl5i 
[0 0 4 3] 

IZMhXmm^mimmmm^mt^^^V. «i*CDZ (Denuded Zone) 

©m^bt**^ r^=r^3tr^«:aiK^fe*©^^ grown - 

JgJLLCDLPD (Light Point Defect) (D^S&0. 2l/cm 2 fi*T&C<f£M*r£ 
[0044] 
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[0 0 4 5] 
(*fc«« 1 ) 

mmmzft^tc itmmm^mi 3 o 0 a cm-e. m^a^ (astm F-121,1979 

) #*«Jl 3 X 1 O 17 atoms /cm 3 <Z) 8 ^ >^ nM«l$^-- A* 2 ##Jb. — 
;#<Z)1^;v:/;WCoV^kt#:n-A^K:## > r£ 0. 2 AtmiJ'-'f XJg*_h<Z)^^#fffl 

# (bmd) <bmm*mfei>it. w&t&skT-am&yftvfc. nm$rmmtm& 

[0 0 4 6] 

(J) <£jftBfc3R#H5K»FJC;BV\*C 1 0 0 01CX1 6^K(Z>ffF«^^.S?:^JS= 
<D f?«^aT?^^nfe^^bm&HF : H 2 0=1 : 



ffe>. ^oiy^>^(Z)BB-^Jt»HF : HNOg : C r O s :Cu (NO3) 
2 :H 2 OiCHg COOH= 1 2 0 0 cc: 600cc : 2 5 0 g : 4 0 g .: 
1700cc :1200c Co aiy^>yj|J4 , ^3i — A^Hf®*^ 2 # m„ 

[0 0 4 7] 

ffi#co-tJ-:y:/;i/fc*fbTtt, 3 50~500°cxi B#H9<z>i?-- v;v K-^-J^^ 

fMaa&^ofe«, &i&ttm*w&^fc<, mm*miiz.mt° 

[0 0 4 8] 
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T D ^Jjfci&MS 


ifcffiSt C Q • cm) 

J40| l/U X «™ Witt/ 






13 4 1 


n 


350 r/lh 


116 1 


n 


400 xvih i^ii 


4 9 4 


n 


450 tVlh iiit 


13 7 


n 


500 Wlh 


. 4 4.8 


n 



[0 0 4 9] 

o. 2 x&,±(Dmmmmm (bmd> ■^mm^t^^^r=.r=.tb. ? 

[0 0 5 0] 

IMJS&^ofe, ltSftH^7 5 0 Q cmT*, MftSKSIS (ASTM F-121,1979 ) 
tfil&l 5 X 1 0 17 atoms /cm 3 CD 8 -f >^ p M^^^rn-^lC^f bT, 0. 2 
yum-fr-f XJ6H_tCDBft*«fffl«& (BMD) ©^COMJt &ff r> h^Mc, if-T^K 

/inr9--f XJK_fcCDKJR«Tm® (BMD) (D«l X 1 0 3 fi/cm 2 «K'fe 

[0 0 5 1] 

[0 0 5 2] 
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[36 2] 





ikt&tfc ( Q - cm) 


mm.** zf 


AC L 


7 4 7.3 


p 


350 wih mtt&m'&i 


9 2 6. 0 


p . 


400 ^C/lh li^Ii 


2 3 0 0 


p 


450 v/ih mmm®:} 


14 7 


n M^SIe 


500 tvih mn&m&i 


14. 4 





[0 0 5 3] 



HBOTMStfU 5 0 0 ©f^tt p e> nMA©SS^I & H 

fc a MZ.X. 0. 2 /imV-i X&>-t<Z>mmffim®t (BMD) ©TOUX10 3 

cm 2 MThWfrx* tested tf*/$vz/tfmizimic7§_is^ 0 

[0 0 5 4] 

i/'jn^l<f>d>y hfrbWV mh> 6 5 o°cx 3 o^o^^K-^-M* 
«t.3S§:fTo£:, l£j&ffim&ffil 7 5 Q cm"??, ^fg^S (ASTM F-121,1979 ) 
#*&7 X 1 0 17 atoms /cm 3 X$>$> 8 -f >^ P MmtZ'? ^-/MZM IT, Bfe& 

[0 0 5 5] 

^5tS^5 5 0 — 8 5 0rJM©^^E^W^5~2 6 B#«{C&.g> J; z> izmMlsfr. 

'jpftmm^izmm • mmm^^^wm^, emmx* 100, m***^ 3 ©$fg*j£ 

00TCX1 6B§MMH§&bfc 0 
[0 0 5 6] 

1 6 ffiKE# 2003-3047757 



#20 02—127509 



*x-/\*Ki#:fc*-*o. 2 vmyj x£UKDmm%tm<® (bmd) ommzw 

[0 0 5 7] 





Jfcffitt (fi - cm) 


mm?* 




17 5. 5 


p . 


350 <C/lh ^^tSm 


17 8 


p 


400 <C/lh f&MS^ 


17 8 


p 


450 Xl/lh i^lt 


17 6 


p 


500 °c/ih mmm'& 


18 0 


p 



[0 0 5 8] 

0. 2 ^ mV-f XMJKDnmffimW (BMD) #fI£S2*lfcofefe#K ^ 

[0 0 5 9] 

( JUiSM 1 ) 

5/'j3>JWfI^>dy^&«y»^ 8 5 0XJX3 0^O««Kt-»* 
tt«tfc*#»7 5 0 Q c mt, **** (ASTM F-121,1979 ) 
tfmi 5X 1 0 17 atoms /cm 3 ®8>f ^pSMWfX-^bt, taSBil 

[0 0.6 0] 

StS0 . 2*m*-fXK±©W»fB* (BMD) attjKfcttftTe 
m^tfm^ (BMD) ©«««ftlcfeW*3MR3iy^>^*- 9x-^»WlifS 

! 7 ffifE4# 2003-304775 



$#2 002—127509 



[0 0 6 1] 



BMD 


m # tt. 

^ ^ 

(xiO lT 
atoms/ cm 3 ) 




(Q • cm) 


94? 


(X10« 
cm"*) 


L 






747. 3 


P 




& *) 


4. 16—4. 80 


350 xyih 


1050—1169 


P 


3.9—7.1 




4. 16—4. 80 


400 ^C/lh jl&MS^ 


924-1072 


P 


3. 9 —7. 1 




4. 16—4. 80 


450 °C/lh JtM&S^ 


917—1067 


P 


3. 9 —7. 1 


& D 


4. 16—4. 80 


500 ^C/lh ^ta^ 


1061—1193 


P 


3. 9 —7. 1 



[0 0 6 2] 

7. ixio 6 |/cm 2 

[0 0 6 3] 

(HJSM2) 

S/U3^JMt»-f>=Ivh*»6«y»U 6 5 0TJX8 0*©««Kt-»* 
ofc, Jfc«tt«jW»l 0 0-3 0 0 0 Q cmT% (ASTM F-l 

21,1979 )^4. 2-13. 9 X 1 0 17 atoms / c m 3 <D 8 -f P WW** 

[0 0 6 4] 



ffifE# 200 3 - 304775 



^ ^2 0 0 2 — 1 2 7 5 0 9 



(Q • cm) 




(x 10 1 'atoms/cm') 


4. 2 


5. 8 


7. 0 


1 2 


1 3. 9 


9 8 


10 0 


1 0 0 


10 4 


1 2 7 




3 0 1 


3 0 2 


3 0 2 


3 3 6 


8 1 0 




4 9 8 


5 0 1 


5 0 1 


6 10 






10 0 2 


I 0 0 3 


10 0 2 


15 6 4 






19 9 0 


2 0 15 


2 0 0 0. 


7 17 8 






3 0 2 0 


3 0 3 3 


3 0 0 0 









[0 0 6 5] 

^aSii> %JfflS&m,ffitf 10 0 £2J^Jh3 OOQc m*$i£>|§-£-S£ 12X10 17 at 
oms /cm 3 J£*T> 3 0 0 Q&>±2 OOOfi c m^lif 7 X 1 0 17 atoms 

/cm 3 J£*T, 2 0 O 0 Q c mJS*_h0D^§-£-& 5 . 8X10 17 atoms / cm 3 JSJT 

[0 0 6 6] 

(Hd£M3) 

i/y >rf>y h^k-fcjr*; mu 6 5 o°cx 3 o £-©^3?i F-^-m * 

Mt3®£?To£:, ifc3g;&vfS#jS$ 100~1500Qc mX** mm^M (ASTM F-l 
21,1979 ) jWK&l 4 — 17X1 0 17 atoms / cm 3 CD 8 -f >^ p M&iUV 

[0 0 6 7] 

mm^mmmmmxit. &m ■ mmm^^^mmm, mmx* 1 o o : mm 

#ai, s&gs-c/^-e 1 1 5 ox;$.T:'mftm.m*n&. mm* 1 o o%mmif 
xmmM,iz*nvm%.> 1 150*0^2. bt&mu&isfc. -e©^, 9oot^t* 
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[0 0 6 8] 

50. 2 /tmW XJK_t©SfcSR«fm* (BMD) ®^SS:Slgt5 £&JC 
tffflft (BMD) ©flffl!SI)eK:fe»«38^xy^5/y«, ^x-7N»BB® &3fe^ 

[0 0 6 9] 

me] 



(X 10 1 'atoms/cm*) 


(X 10 1 'atoms/cm') 


BMD 8Jfg 
(/cm') 


(/ira) 




13.8 


1 1. 8 


1 . 9 e 6 


1 7 


2 6B#fffl 


14.6 


1 2. 4 


2. 1 e 6 


1 3 


2 6Btfa 


1 5. 1 


7. 4 


6. 9 e 6 


9 


1 3 *M 3 0 # 


11.7 


2 . 4 e 6 


1 5 


7B$R8 1 5# 


15.7 


7. 1 


7 e 6 


8 


1 3 B#fffl 3 0 ft 


1 1 


2. 5 e 6 


1 3 


mm I 5 33" 


1 6. 2 


7. 5 


7. 1 e 6 


7 


9 VtrM 2 0 «■ 


1 1. 2 


2. 6 e 6 


9 


6B#fH 


16.8 


8. 1 


7 e 6 


7 


7 ^ra 15^- 


11.6 


2. 9 e 6 


1 0 


5B#ffl 1 0# 



[0 0 7 0] 

&#tt3R&£ (ASTM F-121,1979 ) tflfo 7 ~ 1 2X1 0 17 atoms /cm 3 fcffi 
XJ^i:CD^5^ffi% (BMD) <Z>^S#1. 9 — 7. lXl0 6 I/cm 2 il# 
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#jgja&3*iT;j3»j, K-ommmmm (bmd) t^^^-^mmizmmm^x^^ 

[0 0 7 1] 
[0 0 7 2] 

[*7] 



(X 10 ^atoms/cm*) 


(X 10 lT atoms/cm') 


( Q • cm) 


( • cm) 


13.8 


11. 8 


1 1 8 


14 3 


14.6 


1 2. 4 


2 2 9 


6 0 3 


1 5. 1 


7. 4 


10 4 3 


18 2 2 


1 i. 7 


10 7 0 




1 5. 7 


7. 1 


113 4 


2 3 9 2 


1 1 


14 2 3 




1 6. 2 


7. 5 


5 8 0 


7 9 0 


1 i. 2 


6 3 3 




16.8 


8.1 


4 2 0 


8 8 0 


1 1. 6 


4 2 3 


1 0 8 2 7 



[0 0 7 3] 

HtmKfcfc. *JJBJil«#i# 1 0 0 Q J£*_h 3 0 0 Qc m*il©#-^« 12X10 17 at 
oms / cm 3 J^T, 3 0 0 Q J^_h 2 0 0 0 Q c hitF??© 7X10 17 atoms 

/cm 3 Jg*T> 2 0 0 0 Q c mJgA_h©^-a-« 5 . 8X10 17 atoms / cm 3 J£*T 

[0 0 7 4] 



mSE^ 2 0 0 3 -3 0 




2002—127509 



9(ci ioot:tij:5itFim i2 0OTCTiiit»i:Lfc„ %gm*m8 

[0 0 7 5] 



«J 88 & 

* m s 

(xiO 17 
atoms/cm 1 ) 


M a ^ # 


SI # I* 

^ ffl s 

Cxio 17 
atoms/cm 3 ) 


Dzm 

(m m) 


( Q -00) 


T D &fc 

&it set 

(Q • cm) 


1 5. 1 


1100XV5B$fig 


l\ 1 


8 


L 0 8 8 


2 13 3 




^OOtVlB^H 


7. 4 " 


1 0 


12 10 


2 5 18 


16. 2 


1100^/5B#ra 


7. 0 


7 


6 0 2 


8 3 0 


1200^/11$ fK 


7. 3 


9 


5 3 0 


7 8 8 


16.8 


iioo*c/5B#fig 


7. 3 


7 


3 9 0 


8 8 8 




1200^/1^^ 


7 . 9 


9 


4 7 9 


9 7 6 



[0 0 7 6] 

110 O'CXSEl^f, 12 0 OTCXlHP|iT«^#ffibt%, 

[0 0 7 7] 

(Jtd£$l5) 

S/U =i >J£jHhB>f h/&^^yffiU '6 5 0TCX3 o^camis f-^-m* 

iM^ofe, ltS£t«}««JKr 7 5 0 Q cm, (ASTM F-121,1979 ) 

»11X10 17 atoms /cm 3 , ^tUt^^y^ 1 X 1 0 16 atoms/ cm 3 CD 8 4 

*Wffi*#;R*Mfi«fcff^, (ASTM F-121,1979 ) &^J4. 5X1 

0 17 atoms /cm 3 £Lfc„ 
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[0 0 7 8] 

vn-j\$*K&&'i-z> o. 2 dXD.V'i x&>±.<Dmm%ftam (bmd) <D&m* 
i^tfet35> wmmmmm. (astm F-121,1979 > 2^1 5x1 o 17 atoms / 

cm 3 m&mmmm (ASTM F-121,1979 ) S:^J4. 5X1 0 17 atoms /cm 
3 tt'Tlffe^lfl £J3U3:|mE4. 3~6. 2X1 0 6 fi/cm 2 

[0 0 7 9] 

•i,Vziy3g.ffi&j2s3y hA^uyfflu 6 5 o°cx 3 o^©iiKt-i* 

^aSfctfofc, Jfcfitfcte l jWI&7 5 O Q cm, Mm^m (ASTM F-121,1979 ) & 
J&15X10 17 atoms /cm 3 , mm^^fj^ 1 X 1 0 16 atoms/ cm 3 CD 8 4 

mmmmm^mmm^m^ m&mmmm (astm F-121,1979 > *m4. 5x1 

0 17 atoms / cm 3 i:bfe„ 
[0 0 8 0] 

?:nw\t£{c##-r£ 0. 2 X£UKZ>Mmffim%!) (BMD) <Z>^g£ 

illl (ASTM F-121,1979 ) 1 5X1 0 17 atoms / cm 

3 m&mmmm (ASTM F-121,1979 ) £3$ 4. 5X1 0 17 atoms / cm 3 * 
^"RffcHiMl <fc *J«atC#VA 6. 4-7. 7X1 0 6 fl/cm 2 MStl 

fee 

[0 0 8 1] 

(HOM 7 ) 

t/vz2>m.mm4>3y h^^yau e 5 o°cx 3 o^cd^k^-mss 

IM^lTofc, ifc3®35vfii^l 10~2 5 0 0Qcm, (ASTM F-121,1 

979 ) j$ 1 4 ~ 1 6 . 5X10 17 atoms /cm 3 , #&tailgtf 0 . 5 — 20X1 
0 16 atoms/ cm 3 <D 8 -f >^ P M^t^^^-^tC^f bT, £££#9 5 £ H#t<Z>IK 

#&3t35& (ASTM F-121,1979 ) & 4 . 5 — 6X10 17 atoms / cm 3 £ 7?TW 

fee 
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[0 0 8 2] 

. M#m&<D&&v^—/\K&ui*ifyij-am&*mj<Lic.& 9 o o*cx 3 

$tmm)£ii<?>m&$:m3Kxk-? a &^-/\tpiz^m<^mm^fm% cbmd) arm 
^mmmizm±t^ 0 

[0 0 8 3] 

1/ y n >#jgS-f ^ rif y h ^ P>^J y ffi U 6 5 013X30 fr<DmM F^-M^s 
fiy&3g£*To i*^5vfit;#$J 100~1 3 00Qc mt% msSiSIS (ASTM F-l 
21,1979 ) ^Jffrl 4~1 7X1 0 17 atoms /cm 3 CD 8 -f 2/ & p M£SS# t7 31 — 7\ 

mnzmm - mmm&jfxmm^, mm*?* ioo : mmx*. 3 tf»4.fcb) 

[0 0 8 4] 

iz<kvv3L-/\tp<Dy%&mmmm&m%.Lte.o 4 5 o^cx lsmou--^ 
-fb&issbfeo mii'W3i-/\%nz&&-tz > 0. 2 /cim^-^xpAAi^mmmmm 

(BMD) ©^g&Mit-f §££UC, mm*fm#? (BMD) GD?&MH!l>t&C;i3W£ 

sg^*/^^^ v^-^mmmtkyt^mmmizTmrni,.- ^^-j\mm^^ 
i^m^uLv^-^v h£T*<Dmm*Dz mamma i^xmmtr=. 0 mm*m9iz 

[0 0 8 5] 



2 4 



ffiSE# 2003-3047757 
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-9"> 
f>\, 


m m m 

JS i s 

(X 10 lT 
atoms/cm s ) 


* # i& 

$ s s 

(xiO" 
atoms/cm') 


BMD 

</cm s ) 


DZ1 
(flra) 




w m 

(Q • 
c m ) 


TDM 

-*"<-* J*5» X/ u 

cm) 


A 


1 3. 


5 


12.1 


1 e 6 


1 5 


2 6 e#Fc8 


133 


221 


B 


1 4. 


7 


12. 4 


1. 7e6 


1 1 


2 6Nf^ 


200 


531 


C 


1 5. 


0 


7. 2 


5. Ie6 


8 


13B#H30# 


1003 


1559 


D 


1 5. 


5 


7. 5 


7. 4e6 


8 


13^^3053- 


1314 


3097 


E 


1 6. 


2 


7. 4 


7. 4e6 


5 


9 B#H820# 


660 


960 


F 


1 7 . 


3 


6. 8 


7.4e6 


6 


7 B^P^15^ 


820 


1160 


G 






1 1. 1 1 


4 e6 


8 


5 B#WlO# 


786 





[0 0 8 6] 

D, Ft?&£„ (ASTM F-121,1979 ) # 1 2X 1 O 17 atoms /cm 

2 fitmVf XSUi<DMm$rmW (BMD) (Dmm&l X l 0 6 «/cm 2 JBUih 

stirtsy, so^ffm^j (bmd) tfy^-^mmic^ifctfT^tefr^rc. 

3t^e>, fP#fac>y^>^fi^ijlll^t-^i:. D Z Jg CD MJftfcfc 7 Aim3gS£&5i^£ 
[0 0 8 7] 

mffitf 100Q £A± 3 0 0 Q c m*?^ 12X10 17 atoms / cm 3 J£*T 

, 3 0 0 fi J^_h 2 0 0 0 Q c m*$«<Z>»-&tt 7X10 17 atoms / cm 3 J^T, 2 
OOOflc mi^±<Dm^lt 5 . 8X10 17 atoms / cm 3 ^T^fe€> 0 
[0 0 8 8] 
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r ±W*-»mmJt<D0. U.ra^X^LPD (Light Point Defect 

0 ll/cm 2 ) ^feofeo 
[0 0 8 9] 
[^10] 



0. 12 Ai mKlOittW* 1 ^) 






5 2 


2 


5 2 


3 


3 9 


1 



[0 0 9 0] 

j:e>|Cl 10 0X5 Tf 1*5 1 2 0 O^ttl WWtfc. 

1 l ic^-To 

[0 0 9 1] 
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~?)\, 


m m m 
& m m 

(xiO lT 
atoms/cm*) 


m m & # 


a # Be 
$ i s 

(X10 1 ' 
atoms/cm 3 ) 


DZg 
(/* m) 


® m 

(n • 

c m ) 


(Q • 
c in ) 


H 


13.3 


iiooic/sb^b 


1 2 


6 


108 


213 


I 


1 150X72.58$ fig 


1 1. 8 


1 0 


210 


518 


J 


15.2 


11001C/5B#K 


7. 1 


5 


1032 


1629 


K 


1150 1:/2. 5mm 


7.3 


7 


939 


1788 


L 


1 6. 7 


noox:/5NfFi 


7. 4 


5 


722 


1088 


M 


ii5ot;/2. sBtra 


7 


8 


879 


1276 



[0 0 9 2] 

Mt-fe'j, r =r > # #h^; 41 ^^^^jfeScHS^S & « o fc«t$ * m - /m* 

J, Kt«^5„ 1 1 0 0"CX 5^?, 1 2 0 01CX 1 ^tt'titMfrS: 
[0 0 9 3] 

if>:/;i/H, J, K, Mco#4^ic*fLT i^-if-A-^w ^A^^^-fc 

4: »J #X-;\^®i:CZ) 0. 1 2 ( umt>fXK±0LPD (Light Point Defect) 

K:^»««a*c»*. «IM»«4fl/^x-A (0. 0 

H/cm 2 ) T?feofeo 
[0 0 9 4] 




2 7 
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mi 2] 



0. 12 u m£t±<D41i&Or/fi-A) 






4 7 


4 


5 8 


i 


6 2 


2 


5 1 

♦ 


1 



[0 0 9 5]. 

,JBU:&cMbfc£*SU. *»W©W«HES/U n > :n - /\ te, #x-/m*»k: 
0. 2 /tm-9->rXJeA_h©m^ffffi^ (BMD) ^1 X 1 0 4 M/ c m 2 J^_t£>^ 

<Z>lS**S/y =r>^m-/N$:^"e^^©"e> litnx h^Elttl., ^^c- 
7\tfKD^3ii$gK# 12X10 17 atoms /cm 3 (ASTM F-121,1979 ) J^TtCfllPS 

CD***- ^/UF^-<z>»* 
[0 0 9 6] 

*»?a©i«««ts/y =t>^3i-7\©ss3t^Sstt, iiis^i 4 x 1 o- 

17 atoms /cm 3 (ASTM F-121,1979 ) &J:®****ffi#E3' »J =1 > #31 -.A & 

iSVN3^lCiD^> f|&M^<Z>^#**aS# 1 2X1 O 17 atoms / cm 3 (ASTM 
F-121,1979 ) ^Til(S<> B.o**«fm«^^*«i3il3ttJf**«fffl^**«i 

sco2^^s^jg$ti^3i:icj:y > ^co^^^fm#» (bmd) 

icM^^S. jyfriftfcte, 0. 1 vm-v^ X!2A±<z>Mm$rmW (bmd) & 1 
X 1 O 4 M/cm 2 £iLtCDiim^T*7£/?rr*££. CUtUC^y, ^y^U^^fgiC 

0 17 atoms / cm 3 (ASTM F-121,1979 ) ^TiCftJPgS *l£ ^ t JC J: *J > 5 s / W 
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[0 0 9 7] 

Vx:-/\ip<DmmmmZ0. 5X l 0 16 atoms/ cm 3 &>±K.*m*& 

±y , mmmmm cbmd) <D&mmj*K#*>vx.-ni*Bt<o&r 
„ m»fffi# (bmd) c^tfia-cssiiiciy, 

j^yjEOTfRft 12X1 0 17 atoms / cm 3 (ASTM F-121,1979 ) *WT*T* 
IS. 

[0®<z>f«#&I&E!8] 
[013 

XLftm&MMJ&f&fc £ w £ *&3S3MB 7 n - <b £ o 
[0 2] 

[03] 
[04] 
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mm 



e 



x 

x £j 

tr> v. 



1 

O 



CO 

CO 

i 



m 

IDg 



CO 





■H 








E 
o 












CO 




— 


a 


CD 


o 

CD 


X 


• 






I 


as 




f 






A 

Z 



I 



T 



T 
ii 

5 



o 

CO 

E 

o 

4-' 



o 
OS 



AO Vfl 



o 



0 








si 




ESI 

®& 

mm 
Em 
mis 
«§ 

CO 




s 


► 


► 









VII 



OJ 

VII 



CsJ 

co 



to 
CO 

















M 




l 










». 













CO 



CO 



CO 

CO 



1 
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»^x— >>\X — 



1000 



n 



ft 
CO 



500 



i \ 



M 



■ 9»- 



/ \ 
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[S3] 



E 
E 



g 



120 
100 

80 

60 

40 

20 
0 

l.E+13 1JE+15 l.E+17 l.E+19 l.E+21 

mmMfe (atoms/cm 3 ) 



* — mm** 


1 
































• 


r 













3 
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[04] 



CO 




4 
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mm 



mmm 



imVk&m ttl&ffiteifi lOOQc mJBUlT?, mmmmtf 14X10 17 atoms 
/cm 3 (ASTM F-121,1979 ) JSAiKDWgift • ffilKXS/ U 3 >?X-/MC, mfc 

flstt^x#H^ctfi*e 5 0 o — g 0 o°cx 5raJ^_h©^ffffi^^MS&Ji 

U 555C9 50-1050 °C XI 0^WJW_t<Z>»**fm*«***«saS:J6'r- 3 
fob(DmmmK& >J, *T«tf:nWNif»CD^***J6*: 12X1 0 17 atoms /c 
m 3 (ASTM F-121,1979 ) \&WftM.i$> 1 000 cmg±T% f*J 

$SJCO. 2^m^^±©iilTffii (BMD) # 1 X 1 0 4 «/ c m 2 J^_h 

[«*®] mi 
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2002-127509 
50200625734 
WHS 

m~s.nm±m 0094 

14$ 5I13H 



302006854 

SliSlE^I-TI 2 # 1 # 
100059373 

*IWf*if>f«*2»V4TB 6: 

*tm- to* 

100088498 

HfH jE— : 



15# 



1 5# (s; 



1 
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ffi m a m. m •» 



(3 0 2 0 0 6 8 54) 
1 . ^M^B B 2002^.1^310 



1 
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